Synthesis of poly(A)-containing RNA by isolated spinach chloroplasts.
Chloroplasts were isolated from spinach leaves and the intact chloroplasts separated by centrifugation on gradients of silica sol. Chloroplasts prepared in this way were almost completely free of cytoplasmic rRNA. The purified chloroplasts were incubated with 32PO4 in the light. The nucleic acids were then extracted and the RNA was fractionated into poly(A)-lacking RNA and poly(A)-containing RNA (poly(A)-RNA) via oligo(dT)-cellulose chromatography. The poly(A)-RNA had a mean size of approximately 18--20 S as determined by polyacrylamide gel electrophoresis. The poly(A)-RNA was digested with RNase A and RNase T1, and the resulting poly(A) segments were subjected to electrophoresis on a 10% w/v polyacrylamide gel 98% v/v formamide). Radioactivity was incorporated into both poly(A)-RNA and poly(A)-lacking RNA and into the poly(A) segments themselves. The poly(A) segments were between 10 and 45 residues long and alkaline hydrolysis of poly(A) segments followed by descending paper chromatography showed that they were composed primarily of adenine residues. There was no 32PO4 incorporation into acid-insoluble material in the dark. We conclude that isolated chloroplasts are capable of synthesizing poly(A)-RNA.